52                  THE THEORY OF RELATIVITY
equations, as for instance p or M, then ^ is what is macroscopically observable.
We cannot reproduce here the details of the process of averaging based upon the above fundamental notion,* but shall simply write down the resulting macroscopic equations, limiting ourselves to the case of a perfectly transparent (i.e. non-conducting), non-magnetic ponderable medium, and leaving out of account dispersion. We must, however, explain first the meaning of the symbols involved in these equations.
Assuming that the molecules of the ponderable medium or body contain electrons,! to which belong certain positions of equilibrium within the individual molecules, Lorentz supposes their displacements from these positions, q, and their velocities relative to the corresponding molecule,
4 = dqjdf,
to be infinitesimal. In other words, he neglects the squares and products of q, q, or any of their components in presence of their first powers. Notice that the only part played by the molecules of ponderable matter consists here in restraining the electrons, i.e. in keeping them near certain positions. For, as has already been remarked, one of Lorentz's fundamental assumptions is, that matter by itself, apart from electricity, behaves like the free aether, its presence having no influence whatever upon the electromagnetic field.
Let e be the charge of an electron which has experienced the displacement q, as explained above. Then Lorentz brings in the notion of electrical moment, not unfamiliar to older theories, denning this vector to be, per unit volume, the average of eq, i.e.
Taking the sum of this and of the average of our above E, Lorentz introduces the macroscopic vector
<S = E + *q                                        (31)
*See  Sections  II. and IV. of Lorentz's Essay, or his article in Encykl. d. math.  Wiss., Vol. V2, pp. zaoet seq.\ Leipzig, 1904.
fViz.  'polarization-electrons,' and leaving out of account circling or 'magnetization-' and free or 'conduction-electrons.'